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ABSTRACT
Background Following a finding of alcohol use among 
children aged 5–8 years old in Mbale, Uganda, this project 
investigates the magnitude of alcohol and substance 
use among children ged 6–13 years old and related 
household, community, school, health system and clinical 
factors.
Methods The project includes four larger work packages 
(WPs). WP1 comprises management, WP2 and 3 include 
the scientific components and WP4 includes integration of 
results, dissemination, policy and implementation advice. 
This protocol presents the planned research work in WP 
2 and 3. WP2 comprises the adaptation and validation of 
the alcohol use screening tool Car- Relax- Alone- Forget- 
Family and Friends- Trouble (CRAFFT) to the age group 
and setting. WP3 comprises four substudies (SS). SS1 
is a cross- sectional community household survey with 
an estimated sample size of 3500 children aged 6–13 
years and their caregivers. We apply cluster sampling and 
systematic sampling within the clusters. Data collection 
includes a structured questionnaire for caregiver and 
child, measuring social and demographic factors, mental 
health status, alcohol and substance use, nutrition history 
and anthropometry. Urine samples from children will be 
collected to measure ethyl glucuronide (EtG), a biological 
marker of alcohol intake. Further, facilitators, barriers 
and response mechanisms in the health system (SS2) 
and the school system (SS3) is explored with surveys 
and qualitative assessments. SS4 includes qualitative 
interviews with children. Analysis will apply descriptive 
statistics for the primary outcome of establishing the 
magnitude of alcohol drinking and substance use, and 
associated factors will be assessed using appropriate 
regression models. The substudies will be analysed 
independently, as well as inform each other through mixed 
methods strategies at the stages of design, analysis, and 
dissemination.
Ethics and dissemination Data protection and ethical 
approvals have been obtained in Uganda and Norway, and 
referral procedures developed. Dissemination comprises 
peer- reviewed, open access research papers, policy 
recommendations and intersectoral dialogues.
Trial registration number
 Clinicaltrials. gov 29.10.2020 (#NCT04743024).
What is already known on this topic?
 ► Uganda has a relatively high consumption of alcohol, 
estimated to 12.2 (10.1–14.6) litres of pure alcohol, 
according to the 2019 Global Health Observatory 
data.
 ► Any level of alcohol consumption, regardless of the 
amount, leads to loss of healthy life and children are 
at greatest risk of harm.
 ► In Uganda, regional and demographic patterns vary, 
and for some alcohol production and consumption is 
widely practised part of their culture.
What this study hopes to add?
 ► This research aims to describe the prevalence of al-
cohol consumption and substance use among chil-
dren aged 6–13 years old in Mbale District, Eastern 
Uganda.
 ► Substudies investigate the health and school sys-
tem’s approaches to management of children that 
have challenges with substance use.
 ► The study explores risk and protective factors for 
childhood alcohol use to inform screening, policy 
formulation and implementation of prevention and 
intervention programmes.
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INTRODUCTION
Harmful use of alcohol is an important public health 
issue.1 Limited attention has been given to preadoles-
cence or childhood alcohol drinking,2 and existing 
research mainly come from high income countries.2 
In sub- Saharan Africa, there has been limited research 
about child mental health in general, and alcohol and 
substance use in particular.3 However, some reports on 
early substance use do exist. In 2018, a study with data 
from the Global School- Based Student Health Survey 
(GSHS) showed that among participants in African coun-
tries, 13.4%–15.5% reported alcohol intake before age 
11.4 The most recent Ugandan GSHS from 2003 reported 
that 15.2% of 13–15 years had been ‘really drunk’ and 
8.5% had used other drugs.5 These high rates of adoles-
cent drinking suggest an early initiation of alcohol use, 
although more recent data are lacking.
Early- onset alcohol and substance use is an important 
predictor for developing alcohol and substance use disor-
ders and mental health conditions later in life.6 Neuro-
logical, psychological and social child development7 may 
be disturbed by alcohol and substance use. It is also associ-
ated with a variety of negative mental and somatic health 
outcomes in addition to social risky behaviour including 
violence, crime and school drop- out.2 8 If drinking starts 
before the age of 10 years, structures in the child’s devel-
oping brain involved in functions sentinel for social and 
academic achievements such as planning, learning, atten-
tion, appetite, reward and emotional and behavioural 
control may be affected.7
Uganda is a low- income country in East Africa with 
more than 42 million inhabitants, equivalent to almost 
180 people per square km, ranking among the top ten 
most densely populated African countries. Almost half 
the population is younger than 15 years of age. It ranks 
159/189 on the human development index report from 
2020 and has an average of 6 years of formal schooling.9 
Like many other sub- Saharan countries, Uganda has a 
comparably high alcohol consumption per capita,10 and 
traditions of home brewing are common.11 In 2014, we 
identified a prevalence of 8.4% clinically defined harmful 
alcohol use or dependence in a sample of children aged 
5–8 years (n=119) with a high mental health symptom 
load.12 This prompted further qualitative investigation, 
which corroborated our finding.
The research project: TREAT Child Alcohol Use 
Disorder (C- AUD) in Eastern Uganda: screening, diag-
nostics, risk factors and management of children drinking 
alcohol, funded by the Norwegian Research Council 
(TREAT C- AUD) (#285489), is a 5- year project initi-
ated in 2019 to answer questions regarding alcohol and 
other substance use in childhood. ‘'Alcohol use disorder’ 
(AUD) is a diagnostic term from the Diagnostic and 
Statistical Manual of Mental Disorders (DSM–5), classi-
fied into mild, moderate and severe disorder. Our project 
has adapted this term to childhood and preadolescence 
and constructed the term C- AUD. In our study, we will 
investigate both the prevalence and associated factors of 
childhood substance and alcohol use (beyond sipping 
and tasting), as well as evaluate screening and diagnostic 
criteria for the term C- AUD. The project’s objectives are 
to investigate the magnitude of substance use, alcohol 
use and C- AUD in children, and related household 
factors, its management in the school and health sector 
and improve contextual understanding, and to engage in 




The study site is Mbale District in Eastern Uganda, 245 km 
from the capital Kampala. Situated close to the Kenyan 
border, Mbale City is the main urban trading area in the 
district, which is predominantly rural and dominated 
by peasant farming. The staple crops include millet and 
maize grain which are also commonly used for home 
brewing. The urban area has a regional referral hospital 
with a psychiatric department.
Study design
The TREAT C- AUD project will use both qualitative and 
quantitative methods (table 1). The project includes four 
larger work packages (WPs) (figure 1). WP1 comprises 
management, WP2 and 3 include the scientific compo-
nents and WP4 includes integration of results, dissemi-
nation, policy and implementation advice. This protocol 
presents the planned research work in WP 2 and 3. WP2 
comprises the adaptation and validation of a screening 
tool for childhood alcohol and substance use. WP3 has 
Table 1 The work packages and substudies in TREAT C- AUD
Work package 2 Work package 3
Adapt and validate 
the Car- Relax- Alone- 
Forget- Family and 
Friends- Trouble 
screening tool to 





Substudy 2: Health 
system study




with children and 
caregivers
Survey and qualitative 
data collection on 
C- AUD and health 
system response
Survey and qualitative 
data collection on school 
response to childhood 
alcohol and substance
Qualitative assessments of 
children to understand the 
context- specific factors to 
aid interpretation
C- AUD, Child Alcohol Use Disorder.
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four substudies, and it includes quantitative and qual-
itative data collection methods on epidemiological and 
contextual data from the community households, health 
system, school system and children’s perspectives.
 
Patients and/or the public were involved in the design, 
or conduct, or reporting, or dissemination plans of this 
research. Refer to the 'Patient and Public Involvement' 
section for further details.
Separate data collection from the substudies will be 
analysed independently, as well as inform each other 
through mixed- methods strategies at the stages of design, 
analysis and dissemination. There are many ways to mix 
methods and procedures at the design, analysis and 
interpretation stages.13 Thus, according to Zhang and 
Creswell, 2013, our project qualifies as a mixed methods 
project having both concurrent and sequential elements 
of mixing qualitative and quantitative methods at the 
design, conduct and interpretation stages.
WP2: screening tool adaption and validation
We will adapt the Car- Relax- Alone- Forget- Family and 
Friends- Trouble (CRAFFT) screening tool to the age 
group and setting by multidisciplinary committee review, 
as recommended by WHO.14 This includes forward and 
backward translations of tools by bilingual independent 
translators; rereview of translated versions and concil-
iation with authors; pilot testing with qualitative assess-
ment and quantitative reliability and validity assessment. 
We will conduct psychiatric interviews using the MINI 
International Neuropsychiatric Interview for Children 
and Adolescents (MINI- KID)15 diagnostic tool (adapted 
for DSM-5 based on the English V.7.0.2)16 as the gold 
standard for validation. We will evaluate the use of the 
screening tool and diagnostic criteria for C- AUD in 
synergy with the WP3 health systems component, where 
we investigate the clinical practice related to substance 
and alcohol use, and possible C- AUD in children.
WP3: community household, health system, school system 
and children’s perspectives
WP3 builds on a conceptual framework (figure 2) where 
the development of C- AUD and its effect is influenced 
by factors related to the child, caregiver and household. 
The WP includes four substudies: a community house-
hold survey, a health system study, a school study and 
qualitative studies of children’s perspectives. The health 
system and school studies use mixed methodologies.
Community household survey
A two- stage stratified cluster survey as recommended by 
the 2018 WHO coverage survey reference manual will 
be used17 since the district does not have a registration 
system for the household or household members.
A sample size of 3500 children is estimated with the 
following assumptions: prevalence of alcohol consump-
tion of 4%, a precision of 3.6%, a 95% confidence level 
and a design effect (DEFF) of 2.18 The number of house-
holds to visit is estimated at 2982, computed from the 
effective sample size multiplied by ‘DEFF‘, the proportion 
of households with eligible children and the nonresponse 
rate (10%) as demonstrated in table 2. Non- response is 
considered if caregivers are absent from the household, 
refusal to provide consent to study participation, unin-
habited households among other reasons.
A two- stage sampling procedure will be used. In the 
first stage, 99 clusters (villages) will be selected based 
on probability proportionate to population size. The 
second stage of selection will be based on the household 
listing, which shall be done by the research teams in 
the selected clusters. Serial numbers shall be allocated 
for unique identification for each household along with 
their respective GPS coordinates. It is from this stage that 
systematic sampling without replacement shall be done 
using Open Data Kit app (ODK) (https:// opendatakit. 
Figure 1 TREAT C- AUD Protocol: work packages (WP) and 
substudies (SS)*. *The mixed- methods diagram illustrates 
how we apply interlinked qualitative and quantitative 
research methods in the design and the analysis of the 
TREAT C- AUD research project. C- AUD, Child Alcohol Use 
Disorder; CRAFFT, Car- Relax- Alone- Forget- Family and 
Friends- Trouble.
Figure 2 Conceptual framework of the interplay between 
C- AUD, risk factors and outcomes. C- AUD, Child Alcohol 
Use Disorder.
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org/) predesigned template for the selection of the 30 
households in each cluster. The starting point for each 
cluster will be randomly selected by the ODK. All selected 
households will then be visited irrespective of having 
an eligible child. Household visits will be attempted on 
three consecutive visits to the household on three sepa-
rate days before the attempted interview is labelled void. 
The WHO reference manual for Cluster Surveys17 recom-
mends interviewing every eligible child in the household 
which we will adhere to. Survey data will be collected 
using the ODK platform.
The survey questionnaire includes several scales, as 
well as questions designed by the TREAT C- AUD research 
team. We address mental health, somatic health and social 
factors associated with the main objective: alcohol and 
substance use in children. A schematic list of the tools is 
provided in table 3. We shall assess caregiver mental health 
status using the WHO Self- Reporting Questionnaire-20,19 
which has been validated in Uganda.20 Children’s mental 
health status will be measured by child and caregiver 
response of the Paediatric Symptom Checklist-35,21 which 
has been validated in Batswana.22 We measure caregiver 
traumatic experiences with the Stressful Life Events 
Screening Questionnaire,23 using the revised version 
developed to improve cross cultural validity.24 Traumatic 
experiences in the children are assessed with the Child 
and Adolescent Trauma Screen, with good psychometric 
properties in international validation,25 and previous use 
in Uganda.26 For both child and caregiver, we assess post- 
traumatic stress symptoms using a 2- item abbreviated 
version of the PTSD Checklist- Civilian version.27 The 
Alabama Parenting Questionnaire (APQ) has a parent 
and a child form, and measures parenting practices.28 
We will use a short version (APQ-15), which has been 
used in cross cultural settings and has been validated 
for the age group.29 30 Both the child and caregiver will 
answer the Conflict Tactics Scale- Parent- Child version,31 
which has been validated for the age range 6–13 years32 
and has demonstrated good cross- cultural reliability and 
validity, including in East Africa.33 We assess caregiver 
alcohol use with the WHO Alcohol Use Disorders Iden-
tification Test (AUDIT), which has been cross- culturally 
validated.34 To assess child alcohol and substance use, we 
include the adapted CRAFFT screening tool. Further, we 
have included questions from the GSHS35 to explore the 
extent and consequences of alcohol and substance use, 
and questions from the US National Survey of Parents 
and Youth to explore caregiver–child communication 
about substance use,36 and the National Longitudinal 
Study of Adolescent to Adult Health (Add Health study) 
to explore peer- use.37 Disability will be assessed using 
the Washington Group/UNICEF Child Functioning 
Module.38 Child nutrition status will be assessed by asking 
the caregiver about food diversity, frequency and food 
security.39 We will take anthropometric measurements 
and collect urine from children to measure Etylglucoro-
nate, which is a metabolite of ethanol, reflecting recent 
alcohol consumption.40
Analysis will include standard descriptive statistics, 
using frequencies and percentages for categorical vari-
ables, and medians with ranges and means with 95% CIs 
for continuous variables. To establish the magnitude of 
alcohol drinking and substance use among all children 
in the survey, prevalence will be given as cluster- adjusted 
percentage. A positive screen on the CRAFFT tool is 
defined as a score ≥1 on the 6 CRAFFT items. Age group 
(6–9 and 10–13 years old) and sex stratified prevalence 
will be provided. Assessments of associated risk factors 
will include multiple dimensions of care and parenting, 
socio- economic status and education, and mental health 
symptoms of the child and carer.
Health system study
In the health system study, we adopt the WHO frame-
work for health systems service delivery to explore the 
readiness of the health system in Mbale district to screen, 
diagnose and manage children with C- AUD. We apply a 
mixed- methods approach, including a review of patient 
and government records, as well as key informant inter-
views with health workers and caregivers of children aged 
6–13 years. We will explore five main domains; service 
delivery, human resources, health financing, pharmaceu-
ticals and other medical products, health management 
information system (HMIS). In broad terms, we seek to 
investigate the referral pathways, estimate the proportion 
of detected and treated C- AUD in the health system, assess 
the health system capacity and competence for managing 
C- AUD, explore the functionality of the Ugandan HMIS 
for C- AUD and evaluate existing health financing mech-
anisms for prevention and treatment of C- AUD. An item 
topic guide for each domain has been developed and is 
given in table 4. Data collection for these objectives is yet 
to commence.
School study
In the school study, we aim to understand how childhood 
alcohol and substance use is viewed and managed within 
the education sector, including the degree of awareness, 
Table 2 Sample size estimates for the target group (6–13 years), TREAT C- AUD study
Total no of households (NHH) 
with target population in the 
district, NHH to visit
Target no of 
households to be 
visited in the district
No of clusters needed 
per stratum (N clusters 
per stratum)
Total households 
to visit per 
cluster
Total no of 
clusters in the 
survey
5963 2982 99 30 199
C- AUD, Child Alcohol Use Disorder.
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formal and informal response mechanisms, and the 
schools’ interaction with the health sector.
First, we will conduct a survey among teachers of 148 
public and private primary schools, representative for 
Mbale district. We will investigate their awareness of 
childhood alcohol and substance and their use of formal 
and informal response mechanisms. Moreover, we aim to 
estimate to what degree teachers understand childhood 
substance and alcohol use, herein C- AUD, as a develop-
mental challenge that requires their response. These 
data will be analysed using both descriptive and analytical 
statistics.
Second, two qualitative components of the school 
study will explore the perceptions on childhood alcohol 
and substance among school heads and school health 
personnel from the health sector. This inquiry includes 
a section on current bottlenecks and untapped response 
potentials between the sectors. These components will 
be recoded, transcribed, and analysed using framework 
analysis. Further, we aim to triangulate these results 
Table 3 List of tools and measures in the community household survey in the TREAT C- AUD project
Theme Questionnaire to caretaker Questionnaire to child
Sociodemography Contextualised questions   
Mental health and psychometrics
Mental health (caregiver) WHO self- report questionnaire-20 –
Exposure to potentially traumatising 
events
Stressful Life Events Screening 
Questionnaire
Child and Adolescent Trauma Screen
Post- traumatic stress symptoms 2- item PTSD Checklist- Civilian version 
(PCL- C)
PCL- C
Alcohol and substance use AUDIT CRAFFT
Further investigation of alcohol and 
substance use
Contextualised questions  ► Sections from the Global School Based 
Health Survey
 ► Items from on parent discussion of 
substances from the U.S National 
Survey of Parents and Youth
 ► Items on peer use from the Add 
Health- study
Health system use and health seeking Contextualised questions –
Parenting Alabama Parenting Questionnaire-15 Alabama Parenting Questionnaire-15
Violence Conflict Tactics Scale- Parent- Child 
version
Conflict Tactic Scale- Parent- Child version
General mental health (child) Paediatric Symptom Checklist 35- Parent 
Report
Paediatric Symptom Checklist 35- Youth 
Report
Nutrition Food diversity (child) Contextualised questions
  24- hour food frequency (child) –
  Food security –
Somatic history     
General (parent and child) HIV, chronic diseases, recent symptoms 
and common illnesses
–
Developmental (child) UNICEF- Module on Child Functioning 
and Disability
–
Injuries (child) Contextualised questions –
Anthropometry (child)     
    Height
    Weight
    Mid upper arm circumference
    Head circumference
Urine sample (child)   u- STIX
    Ethyl glucuronide (EtG)
AUDIT, Alcohol Use Disorders Identification Test ; CRAFFT, Car- Relax- Alone- Forget- Family and Friends- Trouble.
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against the quantitative results to obtain a more robust 
and integrated picture of their views and existing school- 
based response mechanisms. We also probe for sugges-
tions on better management of childhood alcohol and 
substance in schools and between the sectors. The tools 
for data collection are not yet pretested and data collec-
tion is scheduled for 2022.
Children’s perspectives
We will conduct qualitative interviews with children to 
gain a more context specific and in depth understanding 
of childhood alcohol and substance. Children will be 
involved at various stages during the project period. They 
will be asked to express their thoughts during qualitative 
interviews on general questions related to what alcohol 
and substance use are, what they are taught about it and 
who they rely on if they need it. We aim to understand 
children’s understanding and perceptions on the topic. 
Further, they will be interviewed to give their views on 
the various elements of the adapted CRAFFT tool. Both 
qualitative interviews and focus group discussions will be 
used.
Analysis, interpretation and integration
Quantitative descriptive analysis will include proportions, 
prevalence estimates and 95% CIs. The cluster design will 
be adjusted for, and sampling weights considered. The 
cross- sectional study designs have an inbuilt dilemma 
with reverse causalities, and only associated factors can 
be given. However, we plan for the binary substance use 
outcome to assess in logistical analysis, which factors that 
have a higher odd of being associated with the practice.
Qualitative analysis will include content analysis. All 
substudies will be analysed and presented separately, and 
integration of results will only happen after each substudy 
is individually analysed and interpreted. Mixing of results 
will happen at the level of synthesis, dissemination and 
policy advice.
Patient and public involvement
Patient (child) and public (stakeholders and experts) 
involvement will be sought on multiple levels. The 
Ugandan Ministry of Health was consulted regarding the 
design of the protocol and will be invited for dissemina-
tion meetings. Children and experts will be involved in 
adapting the screening tool for alcohol use detection at 
the stage of development (translate, discuss and adjust) 
and testing (quality assurance and epidemiological 
study). Moreover, patients and public stakeholers will be 
involved in the reporting and dissemination plans of this 
research.
Ethics and dissemination
Ethical approval was obtained from the Regional Commit-
tees for Medical Research Ethics- South East Norway 6 
March 2020, reference number 50 146 and Makerere 
University College of Health sciences, School of Public 
Health, Higher degrees, Research and Ethics Committee 
7 February 2020, reference number 745. In Uganda, the 
research project was registered at the Uganda National 
Council for Science and Technology, reference number 
SS 5245. Dissemination comprises peer- reviewed, open 
access, English language research papers, and policy 
recommendations and intersectoral dialogues relevant 
for public health policy. Data will be stored and kept in 
Uganda, controlled by Makerere School of Public health, 
and transferred abroad based on data transfer and 
storage agreements. Only officially acknowledged secure 
Table 4 Item topic guide for the health system substudy
Service delivery: What are the referral pathways for C- AUD? What C- AUD screening and treatment criteria is 
available? Is this screening and treatment for C- AUD according to guidelines? How can absence or 
interruptions in these services be avoided? How can adverse outcomes at screening and treatment 
be monitored?
Human resource for 
health:
What is the capacity in terms of human and material resource of selected health facilities to manage 
C- AUD? What are the skills of health workers to correctly diagnose and treat C- AUD? Can an 
education package be provided as on- job training locally to increase the capacity of the health 
workers?
Health financing: How much does it cost to screen and treat C- AUD or other mental disorders? What is the source 
of funding and advocacy efforts to secure funding to meet finance gaps? What are the cost of 
equipment, training, space and human resources for the C- AUD management? How can additional 
and sustainable financing be invested in these areas? How do we measure the allocative and 
technical efficiency of these investments?
Pharmaceuticals and 
other medical products:
What is the level of access to drugs? Are there medical products for treatment of C- AUD? How can 




What data needs to be collected in the HMIS for tracking C- AUD? How is data captured in the 
registers or other records? Examples of process indicators are: percentage of children 6–13 years 
meeting the screening criteria for C- AUD after examination; percentage of children 6–13 years 
meeting the treatment criteria who receive the appropriate intervention; and percentage of children 
6–13 years needing treatment of C- AUD who are treated within 48 hours of the decision to treat.
C- AUD, Child Alcohol Use Disorder; HMIS, Health management information system.
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data management and analysis systems will be used in 
line with General Data Protection Regulations in both 
Norway and Uganda.
Status of progress
The adaptation of the CRAFFT tool was done between 
September 2019 and March 2020. This included consul-
tations with experts and insight from qualitative inter-
views with 56 children. Analysis and write up for this are 
ongoing. Validation of the CRAFFT tool was conducted 
between September 2020 and March 2021 with 470 
primary school age children and data entry is on- going. 
Data collection for the community household survey 
commenced on the 12th of November 2021 and data 
cleaning is on- going. Preliminary numbers show that a 
total of 4648 households were visited in 99 enumeration 
areas. 2575 of the visited households had eligible chil-
dren and 3887 children were eligible for study partici-
pation. A total of 3594 children were enrolled into the 
study. We collected urine samples and anthropometric 
measurements for each enrolled child. Data collec-
tion for the health system and school study has not yet 
commenced. Further qualitative data collection with 
children exploring explanatory factors and context are 
planned and has not yet commenced.
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